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This grant reimburses expenses incurred by the University of Maryland 
ir, carrying out a cooperative program of long wavelength r a d i o  astronomy 
research with staff members of the Goddard Space F l ight  Center. 
has a l s o  enabled t h e  University of Maryland t o  employ FYofessor M. M. Kome- 
; The grant 
- _aa__rcff ~ h c  is oxi leave from t n e  Commonwealth S c i e n t i f i c  and I n d u s t r i a l  
Research Organization i n  Sydney, Australia. 
the University of Maryland facul ty ,  Mr. Komesaroff has par t ic ipa ted  i n  the 
prograrr,. During the first h a l f  of the  year, Professor Kornesaroff completed 
the r e d x t l m  of a 408 Mc sky s-mvey which he obtained i n  Australia with the 
21'Jf Parkes rad io  telescope. A pre-print  of the paper which he is  publishing 
concerrJng t h i s  work was submitted as a par t  of the  l a s t  semi-annual progress 
report .  Among otker  things,  he has a l s o  er-gaged i n  a study of the  theory 
of J u p i t e r ' s  decimetric radiatiorr. 
c e r t a i n  ideas  t o  explain t h e  spectrum of Jupi te r ' s  emission by means of the 
syxchrotron theory. 
st decameter vavelergths x i n g  the Clark Lake Radio Telescope. 
data fop t h i s  study have bee? obtained, but the reduction of these data i s  
l o t  ye5 corr2lete. 
A s  a Vis i t ing  Professor on 
I n  par t icu lar ,  De has been exploring 
He has also car r ied  out a study of supernova remnants 
Most of the 
G r  the  ins t rwnei ta l  s i d e  he has See71 studying the  response pa t te rn  
of the Clark Lake antenra ic considerable de ta i l ,  both from the t h e o r e t i c a l  
ar,d from the  experimental point  of view. 
understand i n  d e t a i l  t o  what extent  the predicted response p a t t e r n  of l a rge  
a r r a y s  can be obtained i n  pract ice .  O f  course, we a l s o  hope that it may 
The purpose of t h i s  work is t o  
+ be possible  t o  reduce the sidelobe l e v e l s  of the  Clark Lake antenna through 
t h i s  detailed study. 
Recently, Professor Kmesaroff has designed and b u i l t  a t es t  
element f o r  a new type of steerable antenna. 
elemerts are il luminated by a t rave l ing  wave feed l ine .  
t h e  response p a t t e r n  of such an antenna it is necessary t o  produce a unifbrm 
phase gradien t  along a l l  of t h e  elements. 
t h e  phase v e l o c i t y  of the exc i t ing  wave on the feed l ine .  
Komesaroff's method of modifying a phase veloci ty  i s  t o  load the l i n e  w i t h  
varactor  diodes. The capacitance of' these diodes can be modified by applying 
a DC p o t e n t i a l  t o  fhe feed l ine .  
I n  t h i s  antenna the rad ia t ing  
I n  order t o  steer 
This can be done by modifying 
Professor 
Thus, the pa t te rn  of the  antenna can be 
I 
i 
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s h i f t e d  i n  posi t ion by simply control l ing the DC p o t e n t i a l  appl ied t o  the 
feed l ine .  O f  course, the capacitance of t h e  varactors a l s o  e f f e c t s  the 
im.pederxe of t.he l i n e  t o  a small extent.  The modification of the impedence 
iii not violent ,  hoxever, s ince an  array of elements placed a t  half-wave 
i n t e r v a l s  along the  feed l i n e  can be made t.0 F ~ P F  f r n m  h c ~ i z z z  $c ,L;o,-io~ri 
by o ~ l y  a modification i n  feed l i n e  impedence b y J 2 .  Professor Komesaroff 
has constructed such an antenna a t  Clark L,ake. Through rad io  star 
observations he has demonstrated the a b i l i t y  t o  sweep the  response pa t te rn  
t t!zoxgL”. l a r g e  arlgles, and the element appears t o  operate 
almcst exae5l.y as he predic t s  tneore t ics l ly .  
;5mLE W . l L t ~  ?rosa m.texm w i t h ,  arms steerable  i n  each d i rec t ion  i n  order t o  
prcdU.ce a P d l y  s teeraSle  array. This small Mill’s Cross w i l l  be a 
p ~ ‘ c ~ ~ t . y p e  fii_r. 8 l a r g e  f U l y  steera.ble a r r a y  which we kope t o  ba i ld  i r -  the 
PiLtrPe 0 
We w x t  plar- t o  co,n_struct a 
D-z ing  t k i s  year, Pro:fessor Komesa-off a t t m d e d  conferences OR 
Fl-a~e%ar.y :radio astz:o.:..omy ai; A-reei‘co, i?u.er%o Ric:o, ai?d a,t the  Calif orcia  
L...d ,,t.ut.e ~ ; f  Tec!x.nlogy, axd he attesaed the meeting of the Americar? 
U e t r ~ m i c a l  S;x-;iety a t  A:)-? Arbor, Mickigai. 
Du5r.g t k c i s  year Professor Ericks&)z  :?as been ecgaged p r i m z i l y  
i::i cjbser7Jatic>:::d work w i t h  tke Clark Lake Radio Telescope. 
h a s  a l s o  s tudied sane of the  questions of Laterest  i n  the  design of space 
r a d i o  te lescopes f o r  radio source observation. I n  par t icu lar ,  he has 
s tudied the question o f  th.e maximum resoliltion o f  a rad io  telescope imposed 
by cororlal scat ter ing.  A paper concerr,ing t h i s  work i s  i n  publication, and 
a p r e p r i n t  w a s  submitted with the  las t  semi-anma1 progress report .  He  
has a l so  been studying various qcest ions concerning the spec t ra  of radio 
so’drces a t  very long wavelengths. The f a c t  t h a t  rad io  source spectra  may 
be expected t o  t u r n  down a t  long wavelengths may l i m i t  g r e a t l y  the  
useful lness  of radio telescopes i n  the megacycle range of frequency. 
Final ly ,  he has been studying the  p o s s i b i l i t y  of s o l a r  interferometr ic  
wcrk at, very 1 m g  wavelengths, e i t h e r  from space or  from. the surface of 
the moon. 
However , he 
O r  the  instrwnental  s ide  we ha-ve been cooperating with the  
Gddarci Space F l ight  Cer,ter ir, the  construct,ion of an a r r a y  of 16 M l y  
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steerable l o g  periodic a-tennas. This a r ray  i s  under construction a t  
Clark Lake. 
s p e c t r a l  ard angular s t r u c t u r e  af solar b u s t s  i n  the frequency range of 
mea completed, it should provide an excel lent  p i c t x r e  of the  
- * 20 tQ 60 Me. 
order t o  explore the p o s s i b i l i t i e s  of ground based observations 
sC, l o ~ g  kavc-iecgths w e  have extended the baseline of the Clark Lake 
a n t e m a  t o  f o w  miles-by p l a c h g  e x t r a  elements off i t s  eas te rn  end. 
W l n m  we p,h-ase switch between these e x t e m i o m  and the main a r r a y  we produce 
B :fa,-. '!,ear,rI IT?? ii.' SeBd,-!':.LJi.iP.o ' P A S  k.' resnLL5icr" s y r t e m  opsrates  v c y  
sa;t,is:f~r:tor~~~, arsd we wikL use i C ,  fn  t k e  :?ear rkture  t o  observe a cumber 
of' sadic w:;c':e~. 'We have bee::- pleased tc, fi2.d t h a t  iozospheri.c, scizl- 
ttilla$i,om d i s k i y b  the  observa%%ors w i t 5  the 4' airtexm no more than t,hey 
d i s t - z l -  i;bse-va,tio:x vit!:. 14' beamwFELLk systerr. Appareitly, i f  an  antenna 
i s  e-flff'fsie-.tly large it ezver8,ges mer the variati.o@s i n  tke vave fro-t 
.. . 
I 
wh-j ,-'I: are i q a s z d  by the ioriospkerle i r r e g d z c i t i e s ,  al*.,d the r e s z l t i n g  
ep. . 'v  I . . .~ .A.U~?~.I :Y~ -7- l e v e l  is  as ~ C J W  a8 that. fcm.:d wit,!!. a smalEer a:ztema. 
rn+ . A.....ere ,p>esra t3 be T..O p a r t i c d m  l i m i t a t i o n  02 the resoPAiori which can 
' h e  13ff;.,9::ed. a+ ., s,r wa,.ele::gt.ki c.:f 1.1.. b r.. ~ k e  olQ l i m i t a t i o n s  a x  those 
acf t : ~  *,a:p'>gzqqr of the eartk., ar.;.d. a m  abi l - i ty  t o  exter.d axternas mer  
ex.reedi:rgl;. large ,xied::Aes. T-acf:igs cif' tk-e observed arid pred.icted 
response p a t t e r n  of the 4' a r r a y  are snowr, in Appendix 111, 
This grac t  also s-apported one gra&xate research a s s i s t a n t ,  
Mr. Bmce Gotwols. A large fractfoz zlf XI:. Gotwoisi t i m e  during t h i s  
year w a s  devoted t o  the reduction of lunar occultation observations obtained 
.' by Professor Erickso? and Professor Gwren of the  UnivErsity of Alaska. 
These observatioss were obtained wi th  a spec ia l  26 Me a r r a y  which was 
: c o c s t r x t e d  at College, Alaska, and with interferometers which are normally 
used f o r  r a d i o  star s c i r i t i l l a t i o n  s txdies  a t  the  University of Alaska. 
A paper r e p o r t i c g  t b e  r e s x l t s  of these observatbns i s  included as Appendix I 
of t h i s  report .  
We have cont imed o u  cooperative program of J u p i t e r  observations 
with the Goddard s.t;aff. Since J u p i t e r  and tke radio source Tau A are i n  
conjm-ctio-=, this year, w e  h v e  been p a r t i c u l a r l y  in te res ted  i n  obtaining 
accurate  posf-tfoml inform,tio_ri on J u p i t e r  b u r s t s  by comparing the i r  positioxx 
' .  . .  . .  
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wit'h the  pos i t ion  of Tau A. 
decametric t a i l  of the  decimeter spectrum of Jupi ter .  Unfortunately, t h e  
Tau A sidelobes have in t e r f e r r ed  with t h i s  program, and it w i l l  probably 
be necessary t o  repeat  the observations a t  some la ter  date. Final ly ,  w e  
a r e  cooperating i n  s tud ies  of interplanetary s c i n t i l l a t i o n s  wi th  the  Clark 
Lake antenna, and i n  s tud ies  of solar radio emission. The s o l a r  emission 
st-ddies have r e s - J t e d  i n  the  paper enclosed as Appendix 11. This paper i s  
l azge ly  a r e s u l t  of Mrs. 
cYiis3rmtimx mta ined  duri:ig $he summer of 1963. 
We have also been attempting t o  f i n d  the  
Yal i tson 's  work i n  the  reduction of Clark Lake 
Since the  Astronomy Program a t  the  University of Maryland is  only 
a f e w  years cld, we hive not ye t  granted o u r  f irst  Ph.D. Several  s tudents  
ar,e izzvclvea i n  the  work a t  Clark Lake, but none have completed a l l  course 
work ard PL. Do qual i fying examinations. Mr .  Gotwola expects t o  complete 
I d s  M&zIIerps degree reqJ.ireme2ts shortly.  €!e then plans t o  jo in  the  
Goddard staff ami soztinue h i s  PrL.D. stTidies on a part-time basis.  
'The normal operating expenses of t h e  Clark  Lake Radio Observatory 
are ::Overed by a gra2t  from the National Science Foundation. However, t h i s  
gra::.t f'rm the  NatioLTal Aerorwltics and Space Administration has allowed 
UE, t" i n k r t a k e  programs which would have otherwise been impossible, and 
t o  cooperate v i t h  t h e  Goddard staff i n  mutually bene f i c i a l  s tud ie s  of 
long wavelength radio astronany. 
i 
i 
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TWO LUNAR OCCULTATIONS OF THE CRAB NEBULA 
B. L. Gotwols and W. C. Erickson 
Department of Physics and Astronomy 
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E. Fremow and L. Owrent 
Geophysical Institute of the University of Alaska 
College, Alaska 
Presently at Dartmouth College, Hanover, Mew Hampshire 
UNIVERSITY OF MARYLAND 
DEPARTMENT OF PHYSICS A N D  ASTRONOMY 
I 
COLLEGE PARK, MARYLAND 
Introduction 
Due t o  the precession of the moon's o r b i t  it is  possible  t o  observe 
a series of lunar  occul ta t ions of Taurus A a t  i n t e r v a l s  of approximately nine 
years. 
w a s  observed from November 1955 through January 1956. 
E S Q ~ C ~ ~ C C  z % % ~ & ~ k b k e  y t k l s  t5c:xiiQue i i, was pwssibie  t o  obtain brightness 
d i s t r i b u t i o n s  a t  severa l  frequencies. The main conclusions which were drawn 
from t h i s  series of occul ta t ions were that the re  w a s  an increase of the  source 
s i z e  wi th  decreasing frequency a n d a  progressive westward s h i f t  of the radio 
center  w i t h  decreasing frequency. 
More complete 
The f i rs t  series of occultations t o  be observed a t  r ad io  wavelengths 
Owing t o  the high 
have been ca r r i ed  out during the 
most recent  occul ta t ion  se r i e s ,  with the in ten t ion  of increasing the frequency 
range and espec ia l ly  t e s t i n g  the conclusions drawn from the  1955 -56 observations. 
Ob s erva t i ons 
Two l una r  occul ta t ions of the Crab Nebula were observed from 
College, Alaska. 
Interferometer observations were attempted on four  frequencies during each 
occultat 'on.  
I n  July,  the 68 MHz instrument w a s  replaced with one operating a t  136 MIz 
because of s o l a r  contamination i n  t he  beam of the 68 MHz antenna. Trans-  
mission l i n e s  were not  ava i lab le  for observation on a l l  f i v e  frequencies 
s imul-tane ously. 
One occurred on May 14, 1964, and the other  on Ju ly  7, 1964. 
I n  May, the observing frequencies were 26,68, 2.23, and 436 MHz. 3 
Unfortunately a n  ionospheric disturbance began shor t ly  before the 
May 14th occultation, se r ious ly  impqiring the q u a l i t y  of the lower frequency 
data. Buring the  Ju ly  7 t h  event, the 26 MHz antenna did not funct ion properly. 
The dxcwnstances of the occul ta t ions are exhibi ted i n  Fig. 1. 
Apparatus 
Instrument cha rac t e r i s t i c s  are summarized i n  Table I. 
2 
T A B U  I 
ANTENNA AND N C E I V E R  DESCRIPTION 
Frequency 
26.3 MHZ 
68 MHZ 
136.5 MHZ 
223 MHz 
456 MHz 
Basic Antenna 
11 dipoles l h  long wi th  h/2 
spacing 
Dipoles polarized E-W 
Array a x i s  N-S 
Four-Bay Yagi, equatorialJ-y 
mounted 
Four -Bay Yagi, equat o r i a l l y  
mounted 
28 f t .  parabolic r e f l ec to r ,  
e q w t o r i a l l y  mounted 
Same as 223 MHz 
Interferometer Spacing 
18.3). E-W 
49.8h E-W 
l5O.2h E -W 
68.Oh E-W 
138.9h E-W 
OCCULTATION OF MAY 14, 1964 
Data Reduction 
The frequencies monitored on t h e  May occul ta t ion were 26.3, 68, 223, 
and 456 MHz. Facsimil ies  of the or ig ina l  records a r e  shown. i n  Fig. 2. On t h e  
26.3 and 68 MHz receivers ,  t h e  r e l a t ive  phases of the  antennas were s h i f t e d  
by 90" a t  30' i n t e r v a l s  t o  provide information concerning both* s ine  and 
cosine components of the  correlated sigr,al. These two independent s e t s  of 
da ta  were f i l l e d  i n  by l i n e a r  h t e r p o l a t i o n  axd s l i g h t l y  smoothed by eye. 
For the  223 and 456 MHz records only or,e component of t he  s igna l  w a s  recorded, 
and t h e r e  w a s  no need t o  smooth the records. 
Observations were made of the Crab Nebula 011 the  day following the 
3 
I 
occul ta t ion i n  order t o  have a comparison record without the presence of the  
moon. A t  26 MHz a useable record could not be obtained u n t i l  May 19, 1964, 
due t o  s c i n t i l l a t i o n s .  
from the interferometer records a r e  shown i n  Figo 3. The f h x  decs i t i e s  a t  
26.3 and 68 MHz were obtained by the following technique: 
The flux derisi t ies ( i r ,  a r b i t r a r y  units) as derived 
where Y ( t )  = recorder deflectior? for t he  cosine s igna l  
C 
Y s ( t )  = recorder def lec t ion  f o r  tne  s i l e  s igna l  
B ( t )  = center - l ine  f o r  cosine sigfial determixed by l e a s t  square f i t t i n g  
B ( t )  = center- l ine f o r  s ine  s i g n a l  determined by least square f i t t i n g .  
C 
S 
Valxes of F ( t )  were determined every 30 seconds, and the  average of F ( t )  
over a standard 20m i n t e r v a l  outside the occul ta t ion w a s  s e t  equal t o  unity. 
Due t o  the  absence of s ine  component records on 223 and rC36 MHz, 
the  f l u x  densi ty  w a s  extracted f rom the da ta  through measmement of only the 
pos i t i ve  and negative peak deflections.  The follawing method was employed: 
n where Y ( t  ) = recorder def lec t ion  a t  the extremum t i m e  t n 
Y(tn+l)  = recorder def lec t ion  at. the  extrewm time t 
t = t i m e  of the  n extrermm 
n4-1 
t h  
n - 
t = ( t  - tn ) /2  n n+l  
Thus the  t i m e  reso lu t ion  of the f lux  density a t  t h e  tido higher f r e q u e x i e s  
i s  two po in t s  per cycle of t h e  interferometer sigEal. 
of F(Tn) over the  standard i n t e r v a l  vas set  equal t o  unity. 
Because of the l imi ted  t i m e  reso lu t ion  of t he  equipment the  angalas 
resolut ior_ ob ta imble  from t h e  data  i s  ozily - 3.3' tc, 007 j  e T h m  d i f f r ac t ion  
e f f e c t s  are negl igible ,  and it is  possible tc snalyze the flux densi ty  c'nve 
i n  the  geometrical  op t ics  1 i E i t .  
b r igh tness  d i s t r i b u t i o n  i s  obtained simply by d f f f e r e r t i a t i r g  the  occul ta t ion 
curve. 
Figal ly ,  tke average 
A reasolraSle approximation t o  the s t r i p  
dF 
d t  Ffg. 4 shows the result of a l e a s t  sqparrs determinatiox of 1-1 at 
4 
. .. 
223 and 456 MHz. 
f o r  this  technique t o  be employed. 
The 26 and 68 MHz curves displayed too much s c i n t i l l a t i o n  
In t e re s t ing  Features 
One s t a r t l i n g  featwe which is c l e a r l y  evident a t  both 26 and 68 MHz 
is t h a t  the f lux  does not decrease t o  zero a t  any t i m e  d l l r i n g  the ncc~C!-tatfcn. 
Two possible  explanations are (1) 
i n  the antenna beam, and ( 2 )  
of it protruded from behind the  moon even during op t i ca l  t o t a l i t y .  
other sources were simultaneously present  
t h e  Crab is so  l a r g e  that an appreciable p a r t  
Examination of the 68 Wz comparison curve: (Fig. 3) reveals  a 
d i s t i n c t  a s c i l l a t i o n  of var iable  period. 
as being the  beat between the  s igna l s  from the Sun and Tau A. Thus, explana- 
t i o n  (1) seems t o  be e n t i r e l y  adequate i n  explaining the high r e s idua l  f lux 
during the  c e n t r a l  port ion of the  occultation. 
The pa t t e rn  may be explained e a s i l y  
The 26 MHz record does not permit such a simple explanation. Three 
poss ib le  sources of interference were considered: I C  443, 3C 123, and the 
.Sun. The pos i t ion  of each of these sources was  p lo t t ed  with respec t  t o  the 
antenna response pat tern.  Inspection of the r e su l t i ng  graph shared t h a t  
in te r fe rence  might be expected f r o m  I C  443 and 3 C  123. The interference 
from the Sun appeared t o  be negligible.  
caused the  in t e r f e re i ce  was confirmed when a simulated occul ta t ion was 
computed. A s  shown i n  Fig. 5 ,  a pa t te rn  which i s  a reasor,able approximation 
of the  observed record w a s  predicted by removal of the  Tan A f l u x  during the 
o c c u l t a t i m  period. 
apparent ly  incomplete occultation. 
The suspicion t h a t  I C  443 and 3 C  123 
Thus, explanation (1) again appears t o  explain the  
Phe approximate s t r i p  brightr-ess d i s t r ibu t ions  shown i n  Fig. 4 
i nd ica t e  no appreciable difference i n  the acgular  s i z e  of the  source a t  
223 and 456 MHz. 
o p t i c a l  center.  The apparent s c a t t e r  of the  centers  i s  on the  order of 
t he  r e so lu t ion  imposed by the interferometer pat terns .  
The rad io  centers  are  approximately co iwiden t  with the  
OCCULTATION 03' JULY 7, 1964 
Data Reduction 
The reduction of the  136, 223, agd 456 J!&-Iz records proceeded i n  
exact ly  the same fashion as f o r  t h e  223 and 456 W Z  records obtained i n  
May. 
a s a t e l l i t e  which was broadcasting during t k  c r i t i c a l  por t ion  of egress, 
Another problem was that a useable 456 MHz comparison record could not be 
obtained because of a source of cont iming interference.  
Unfortunately the  136 MHz observation was hindered by the  presence of 
w< rrtj. n 6 ,-res:er,tc c. ~c .cz :z :E2  Gf thc GT:g:?sl : i l tcr f?rGiceter 
records; Fig. 7 shows the flux as deduced from the  interferometer  records; 
and Fig. 8 exhib i t s  the  s t r i p  brightness dis t r ibi l t ion.  
In t e re s t ing  Features 
The angular s i z e  of Tau A at 136, 223, and 456 MHz a r e  a l l  compar- 
able. Furthermore, t o  wi th in  the  uncer ta in t ies  imposed by our data  reduction 
techniques, the  rad io  centers  are coincident wi th  the op t i ca l  center. 
C ONCLUS I ONS 
O u r  observations for the frequencies above 100 MHz indica te  that 
the  angular s i z e  of Tau A i s  approximately constant with increasing frequency. 
This is i n  agreement with Andrew e t  a1 and i n  contradict ion t o  the conclusions 
drawn fYom the  1955-56 occul ta t ion s e r i e ~ . ’ ’ ~ ’ ~  
t h e  r ad io  centers  from the  op t i ca l  center g rea t e r  than - 0.4’, which i s  
approximately the  uncertainty of o u r  observations. 
4 
We a l s o  f i n d  no s h i f t  of 
The observation a t  68 MHz was spoi led by s o l a r  contamination, and 
the  26 ME€z observatioq w a s  spoi led by ionospheric s c i n t i l l a t i o n  and by 
in te r fe rence  from I C  443 and 3 C  123. 
upon the  possible  exis tence of a compact decametric ir, Tau A. 
Since lunar occul ta t ions of Tau A are r a r e  but po ten t i a l ly  very useful, it 
i s  emphasized that fbture observations a t  decameter wavelengths must avoid 
contamination from I C  443 and 3 C  123. 
Therefore, w e  a r e  w-able t o  comment 
We wish t o  thar-k W. Nicholson of H. M. Nautical  Almanac Office f o r  
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by the  National Science Foundation mder  gran ts  NSF-GP-3393 and NSF-GP-169, 
and by the  N a t i m a l  Aeronautics and Space Administrat3.m iind-er grant. NsG-61_,5* 
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The two-mile E-W grati i ig a r r ay  of the Clark Lake Antenna 
(Erickson, 1964) has been extended t o  approximately four  miles by 
i n s t a l l i n g  ex t r a  elements off i t s  eastern end. The extended a r r a y  
cons is t s  of a p a i r  of col inear  elements j u s t  east of the g ra t ing  array,  
and another p a i r  two miles f u r t h e r  east. 
extended a r r ay  and the  gra t ing  a r ray  are correlated,  we p red ic t  a 
When t h e  s igna ls  from the 
. 
, 
response i n  t h e  E-W d i r ec t ion  proportioriai LG 
[ s i n  (2n + 160) - s i n  (2n0) + s i n  (168)l v =  
64 s i n  2 
2 
where n i s  a parameter proportional t o  the  separat ion between the  p a i r s  
of elements of the extended array.  Originally,  we had hoped t o  make 
sin( 64x) pa t t e rn  of 3 5 halfwidth. n = 8.0 which would have ykUd a 
However, because of t he  t e r r a i n  a t  the s i t e ,  t h i s  w a s  impossible and 
we were forced t o  make n = 5.85. 
4 I . O  half'width E-W and 3" halfwidth N-S. 
m 
This y i e lds  a fan-beam pa t t e rn  of 
On the  afternoons of November 11, 1965 and November 13, 1965, 
t r a n s i t s  of Cyg A through t h i s  pa t te rn  were observed., They a r e  shown 
i n  Figs. ( a )  and ( b ) .  
i s  shown i n  Fig. ( c ) .  
Analysis of a number of such t r a n s i t s  y i e lds  a i  average observed half-  
width of 4105.  Assmicg Cyg A t o  be 2l wide, t h i s  observed broadening 
from 41 .O t o  4,5' i s  prec ise ly  w h a t  we s h o d d  expect i f  t he  antenna 
operated according t o  theory. 
For comparison, a graph of Eqn. (1) with  n = 5.85 
The curves are seen t o  be almcst ident ica l ,  
Ionospheric s c i n t i l l a t i o n s  appear t o  d i s tu rb  observations 
wi th  the  four  m i l e  antenna no more severely than they d i s t u r b  work wi th  
smaller  antennas. Since rays- t ravers ing  the  ionosphere a t  four  m i l e  
spacings encounter near ly  uncorrelated ionospheric i r r e g u l a r i t i e s ,  there  
appears t o  be no pa r t i cu la r  1 i . m i t  t o  the resoli l t ion obtainable with a r rays  
a t  t h i s  wavelellgth, The s igna ls  appear t o  maintain good phase cor re la t ion  
over long basel ines ,  and beamwidths considerably l e s s  than 4 I . O  should be 
e n t i r e l y  feas ib le .  
Erickson, W. C., 1965, I.E,E.E. Trans. on Ant. and Prop., AP-13, 422. 

